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(54) AC generator stator for vehicle 

(57) In an alternator for a vehicle, a stator winding is 
composed of a plurality of U-shaped conductor seg- 
ments (33) and an annular member. The conductor seg- 
ments (33) have connection edges (33f) connected to 
one another to form ring-connected coil-ends (31), and 
the annular member (36) covers the ring-connected 
coil-ends (31) at the connection edges (33f) and por- 
tions of the conductor segments (33) adjacent the con- 
nection edges (33f). The annular member (36) has a 
prescribed thickness that provides the ring -connected 
coil-ends (31) with a prescribed stiffness. 



FIG. 4 

36 33f 31 




< 

CM 

o> 

00 
O) 

o 

Q_ 

LU 



Printed by Xerox (UK) Business Services 
2 16 7/3 6 



1 



EP 0 978 927 A1 



2 



Description 

[0001] The present invention relates to an AC gener- 
ator for a vehicle such as a passenger car, trucks or the 
like. 5 
[0002] It is well known that a stator wincing a vehicle 
AC generator is composed of a plurality of conductor 
segments as disclosed in JP-A-63-274335. Because 
the edge surface of coil-end portions and inclined inter- 
secting portions of the conductor segments are covered w 
with a thick and smooth insulation resin member except 
for straight portions extending from the stator core, it is 
difficult to cool the stator winding sufficiently. Because 
the straight portions are weaker in the circumferential 
stiffness than the intersecting portions, it is difficult to 15 
suppress vibration and the resultant noise. 
[0003] A main object of the present invention is to pro- 
vide an improved generator stator that is effective both 
in cooling the stator winding and in preventing vibration 
and the resultant noise. so 
[0004] According to a preferred embodiment of the 
invention, a stator comprises a stator core, a plurality of 
conductor segments composed of coil -end portions and 
in-stot portions forming a stator winding, and a ring- 
shaped resin member connecting the plurality of con- 25 
ductor segments. The plurality of conductor segments 
form inclined portions intersecting with one another and 
edge portions at said coil-end portions, and the resin 
member adheres to the edge portions in a circumferen- 
tial direction thicker than the inclined portions. 30 
[0005] Another object of the present invention is to 
provide an improved stator winding of an AC generator 
covered by an insulation member which is free from 
damage due to thermal expansion. The ring-shaped 
resin member may have a wave-shaped configuration 35 
corresponding to the outline of the ring-connected coil- 
ends. Accordingly, this structure protects the stator 
winding from water and prevents the connection edges 
from being oxidized and provides the prescribed stiff- 
ness as well as sufficient cooling spaces at the coil- 40 
ends. In addition, the annular member can have a uni- 
form thickness so that cracks due to uneven thermal 
expansion can be prevented. 

[0006] Other objects, features and characteristics of 
the present invention as well as the functions of related 45 
parts of the present invention will become clear from a 
study of the following detailed description, the 
appended claims and the drawings. In the drawings: 

Fig. 1 is a cross-sectional side view of a main por- so 
tion of an AC generator for a vehicle according to a 
preferred embodiment of the invention; 
Fig. 2 is a perspective view of a conductor segment 
forming the stator winding; 

Fig. 3 is a fragmentary cross-sectional view of the 55 
stator; 

Fig. 4 is a fragmentary side view of the stator; 
Fig. 5 illustrates connected portions of the conduc- 



tor segments; 

Fig. 6 is a fragmentary cross-sectional view of the 
connected portion; 

Rg. 7 is a fragmentary perspective view of coil ends 
at both ends of the stator 

Rg. 8 is a fragmentary perspective view of a varia- 
tion of the stator; 

Fig. 9 is a fragmentary cross-sectional view of a 
variation of the stator; 

Rg. 1 0 is a fragmentary perspective view of the var- 
iation of the stator; 

Rg. 1 1 is a perspective view of a conductor seg- 
ment of a variation of the stator; and 
Rg. 1 2 is a fragmentary plan view of the variation of 
the stator. 

[0007] An AC generator for a vehicle according to an 
embodiment of the present invention is described in 
detail with reference to the appended drawings. 
[0008] As shown in Fig. 1, an AC generator 1 for a 
vehicle according to a preferred embodiment of the 
present invention is composed of stator 2, rotor 3, frame 
4, rectifiers 5 and others. 

[0009] Stator 2 is composed of stator core 32, a stator 
winding having a plurality of conductor segments 33, 
insulators 34 disposed between conductor segments 33 
and stator core 32, and resinous annular member 36 
bonding edge portions 33f of coil ends 31 of the stator 
winding. Annular member 36 is formed from thermoset- 
ting epoxy powder as described later. Stator core 32 is 
composed of laminated thin steel-sheets and has a plu- 
rality of slots on the inner periphery thereof. Coil ends 
31 is formed of conductor segments 33 extending from 
stator core 32. 

[001 0] Rotor 3 has pole core 7 with six claw poles, 
cylindrical field coils 8 housed inside claw poles, and 
shaft 6. Axial-flow type cooling fan 11 is fixed to the front 
side of the pole core 7 to supply cooling air from the 
front side of the pole core to the stator winding in axial 
and radial directions. Centrifugal type cooling fan 12 is 
also fixed to the rear side of the pole core 7 to supply 
cooling air from the rear side of pole core 7 to the stator 
winding in the radial direction. 

[001 1 ] Discharge vents 42 are provided at portions of 
frame 4 opposite coil ends 31 , and intake vents 41 are 
provided at the front end of the frame 4. 
[0012] As shown in Rg. 2, conductor segment 33 is a 
U-shaped member made of conductive material (e.g. 
copper). Conductor segment 33 has turn portions 33c, 
and an inner layer conductor portion 33a disposed in 
the radially inner layer of the slot and outer layer con- 
ductor portion 33b disposed in the radially outer layer of 
the slot. Each of inner and outer layer conductors 33a, 
33b has in-slot portion to be disposed in the slot and the 
outside conductor extending outside of the slot to form a 
portion of coil end 31 . 

[0013] As shown in Fig. 3, each of inner layer conduc- 
tor 33a and outer layer conductor 33b has a rectangular 
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cross-section having longer radial sides than circumfer- 
ential sides. The conductor segments 33 are coated 
with insulation film 331 (as shown in Fig. 6). Conductor 
segments 33 are insulated from the inner walls of slot 
35 by insulator 34. 5 
[0014] As shown in Fig. 4, conductor segments 33 are 
disposed in stator core 32 so that all turn portions 33c 
are disposed at one axial end of stator core 32 and all 
edge portions 33f are disposed at the other end thereof. 
Inclined portions 33e of coil ends 31 inner layer conduc- 10 
tors 33a are inclined to the direction opposite outer layer 
conductors 33b, so that inner layer conductor 33a and 
outer layer conductor 33b intersect with each other. 
Coil-end's edge portions 33f is connected with each 
other by an ultrasonic or arc welder, a brazing device, or is 
the like. 

[001 5] Annular member 36 covers the surface area of 
edge portions 33f and limited portions of the inclined 
portion 33e adjacent edge portions 33f to bond or 
bridge edge portions 33, thereby providing coil ends 31 20 
with enough stiffness against deformation and vibration. 
[0016] Because annular member 36 covers portions 
adjacent inclined portions 33e, it provides sufficient 
cooling spaces of a net-work structure in coil ends 31, 
while it is tightly fixed to conductor segments 33 under 
vibrations and heat. 

[0017] Annular member 36 also prevents edge por- 
tions 33f from being oxidized after they are welded as 
shown in Fig. 5. Otherwise, when the connected por- 
tions are welded together, connected portions A are 
melted, and the adjacent zones B are damaged or dete- 
riorated with heat to be subject to be oxidized. 
[0018] As shown in Fig. 6, thin layer 361 is formed on 
the surface of annular member 36 to cover all the 
inclined portions 33e and fill small gaps between annu- 
lar layer 36 and conductor segments 33 . 
[001 9] In manufacturing, insulators 34 are respectively 
inserted into the slots of the stator core 32, and conduc- 
tor segments 33 are inserted into the slots inside insula- 
tors 34. As shown in Fig. 7, edge portions 33f are bent 
in the circumferential directions and connected as 
described before. Thereafter, thermosetting epoxy pow- 
der is applied to the portion indicated by A and B in Fig. 
5, by way of f luidized-dipping, that include edge portions 
33f and portions of inclined portions 33e, which are 
heated to form wavy annular member 36 as shown in 
Fig. 4. The wavy configuration of annular member 36 
corresponds to the outline of the leading edge portions 
33f. After that, the area of conductor segments 36 cov- 
ered by the thermosetting resin powder is dipped in liq- 
uid resin and heated to form thin layer 361. 
[0020] Since there is a difference in viscosity between 
the epoxy powder and epoxy liquid, coil ends 31 can be 
covered with comparatively a thick layer of the epoxy 
powder and sealed hermetically with epoxy liquid. 
[0021 3 The connected portions of conductor segments 
33 can be ball-shaped as shown in Fig. 8. This structure 
holds annular member 36 more tightly. This structure 



can be provided if edge portions 33f are welded by a 
TIG (tungsten inert<jas) welder. 
[0022] It is important that the connected portions are 
larger in cross-section than that of conductor segments 

36. 

[0023] As shown in Figs. 9 and 10, the stator winding 
having four conductor segments 133 each slot 135 of 
the stator core 32 can also provide simitar annular 
member 136. 

[0024] The conductor segments can be shaped into a 
shape of I or J as illustrated in Fig. 11. Conductor seg- 
ments 233 is composed of in-slot portion 233h, inclined 
portions 233i and leading edge portions 233f. In-slot 
portion 233h is inserted into slot 35, the inclined por- 
tions 233i extend from both ends of the stator core 32. 
At least one inclined portion 233i of two is bent from the 
shape indicated by broken lines after the conductor seg- 
ment 233 is inserted into the slot. 
[0025] As shown in Fig. 12, edge portions 233f are 
connected with one another and covered with the resin 
member 236. 

[0026] The annular member (36, 136 or 236) can be 
separated to two or more portions. The resin member 
can cover wide area of inclined portions 33e if the thick- 
ness thereof is reduced, thereby maintaining spaces for 
cooling-air passages. 

[0027] Bare conductor segments can be also used if 
each conductor segment is covered with insulator 34. 
[0028] The connected portions are disposed only on 
the front or rear side of the stator core, so that the resin 
member 36 can be disposed only on one side of the sta- 
tor core. 

[0029] In the foregoing description of the present 
invention, the invention has been disclosed with refer- 
ence to specific embodiments thereof. It will, however, 
be evident that various modifications and changes may 
be made to the specific embodiments of the present 
invention without departing from the broader spirit and 
scope of the invention as set forth in the appended 
claims. Accordingly, the description of the present 
invention in this document is to be regarded in an illus- 
trative, rather than restrictive, sense. 

Claims 

1 . An alternator for vehicle including a rotor (3), a sta- 
tor (2) around outer periphery of said rotor (3), and 
a frame (4) supporting said rotor (3) and said stator 
(2), characterized in that 

said stator (2) comprises a stator core (32) with 
a plurality of slots (35) , a plurality of conductor 
segments (33) composed of coil-end portions 
(31) and in-slot portions forming a stator wind- 
ing, and a resin member (36) connecting said 
plurality of conductor segments (33), 
said plurality of conductor segments (33) form 
inclined portions (33e) intersecting with one 
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another and edge portions (33f) at said coil- 
end portions (31), and 

said resin member (36) adheres to said edge 
portions (33f) in a circumferential direction 
thicker than said inclined portions (33e). 

2. The alternator for vehicle as claimed in claim 1, 
characterized in that 

said resin member (36) adheres thicker to an 
area of said conductor segments (33) between 
said edge portions (33f) and said inclined por- 
tions (33e) than said inclined portions (33e). 

3. The alternator for vehicle as claimed in claim 1 or 2, 
characterized in that 

a layer different from said resin member (36) 
also adheres to said inclined portions (33e). 

4. The alternator for vehicle as claimed in any one of 
claims 1-3. characterized in that 

said resin member (36) covers portions of said 
conductor segments (33) welded to each other 

5. The alternator for vehicle as claimed in daim 4, 
characterized in that 

each of said conductor segments (33) welded 
to each other comprises a resin-film-coated 
wire exposed to welding pressure and heat to 
be damaged, and 

said resin member (36) covers said resin- 
coated-wire. 

6. The alternator for vehicle as claimed in claim 4 or 5, 
characterized in that 

portions of said conductor segments (33) 
welded to each other are ball-shaped and are 
covered with said resin member (36). 

7. The alternator for vehicle as claimed in any one of 
claims 1-6, characterized in that 

said resin member (36) has wave-shaped con- 
figuration corresponding to the outline of the 
surface of said edge portions (33f). 

8. The alternator for vehicle as claimed in any one of 
claims 1-7. characterized in that 

said resin member (36) is annular. 

9. The alternator for vehicle including a rotor (3), a sta- 
tor (2) disposed around the outer periphery of said 
rotor (3), and a frame (4) supporting said rotor (3) 



and said stater (2), characterized in that 

said stator (2) comprises a stator core (32) with 
a plurality of slots (35) and a stator winding 
5 composed of a plurality of conductor segments 

(33) having in-slot portions and coil-end por- 
tions (31), 

said plurality of conductor segments (33) have 
connected portions welded to one another at 
10 said coil end portions (31), and 

a resin member (36) adheres to said connected 
portion to increase stiffness of said coil-end 
portions (31) and protect said connected por- 
tions. 

15 

10. The alternator for vehicle as claimed in claim 9, 
characterized in that said conductor segments (33) 
are covered with a layer in addition to said resin 
material, and 

20 

said layer is thinner than said resin member 
(36). 

11 . An alternator for vehicle including a rotor (3), a sta- 
25 tor (2) disposed around the outer periphery of said 

rotor (3). and a frame (4) supporting said rotor (3) 
and said stator (2). characterized in that 

said stator (2) comprises a stator core (32) with 
30 a plurality of slots (35), a stator winding com- 

pose of a plurality of conductor segments (33), 
and a resin member (36) mechanically con- 
necting said plurality of conductor seaments 
(33), 

35 said plurality of conductor segments (3S nave 

edge portions (33f) circumfererrtially disposed 
on said coil-end portions (31), 
said resin member (36) circumferentially 
adheres said edge portions (33f) to be -pc the 

40 same in a wave-shaped configuration corre- 

sponding to surfaces of said edge portions 
(33f). 

12. The alternator tor vehicle as claimed in claim 11, 
45 characterized in that 

said conductor segments (33) are covered with 
a layer different from said resin member (36), 
and 

so said layer is thinner than said resin member 

(36). 

1 3. The alternator for vehicle as claimed in claim 1 1 or 
12, characterized in that 

55 

said coil-end portions (31) include intersecting 
portions intersected with each other and align- 
ment portions aligned in the axial direction of 
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stator core (32), and 

said resin member (36) covers conductor seg- 
ments (33) from said alignment portions to said 
intersecting portions. 
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ABSTRACT ■ PURPOSE: To simplify the bonding work of a neutral wire of a stator coil by extending the 
coil ends of a stator in the state that the positional sequence is maintained, and bonding 
the end to become a neutral wire of them through a bonding auxiliary material having 
electrical conductivity. 

CONSTITUTION: An AC generator has a rectifier 1 , a stator 5 and a bonding auxiliary 
material 4 for a neutral wire. Each coil end of the stator 5 is extended in the state that the 
positional sequence is maintained, and the end to become a neutral wire 9 of them is 
bonded through the material 4 having electric conductivity. A rectifying connecting terminal 
2 which connects rectifying wirings 3 from the stator 5 is provided at the rectifier 1 . A 
neutral wire connecting terminal 8 which connects the wire 9 is provided at the material 4. 
The wirings from the coil ends of the stator 5 and hence the wirings 9 and wirings 3 are 
extended while maintaining their positional sequence. The stator 5 is composed of a stator 
core 7 and coils 6. 
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ABSTRACT ■ PURPOSE: To bond neutral point side leading-out ends easily and positively by focussing 
the neutral point side leading out ends at one position, mutually fixing them and 
connecting them to a commutator. 

CONSTITUTION: Each neutral point side leading-out ends 32N, 32N' for three- phase 
armature coils are led out directly up to sections among leading-out terminals for these 
three-phase armature coils. These led-out neutral point side leading-out ends 32N, 32N' 
are bundled at one position, and fastened mutually by a focussing fitting 25. A leading-out 
terminal N connected to a commutator through the bundling fitting 25 is protruded. Other 
sides of the armature coils are led out as leading-out terminals A~C. 
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ABSTRACT : PROBLEM TO BE SOLVED: To reduce manhours in work, by facilitating the connection 
work of a coil to a connecting terminal, and lessen the arrangement space of the 
connecting terminal, in the case that the connecting terminal for a stator is set and fixed in 
the engagement hole provided at the bobbin that the stator has so as to connect the coil of 
the stator with external lead wires. 

SOLUTION: A connecting terminal 451 comprises a terminal part 58 for connection of 
external lead wires which is set and fixed in an engaging hole 391 , a plate shaped 
coupling plate part 49 which ranges at a right angle from the other end of this terminal part 
48 for connection of external lead wires, and a terminal part 50 for coil connection which is 
capable of bending to lie upon the coupling plate part 49 and extends in the direction 
parting from the bobbin 34, ranging at a right angle from the other end of the coupling 
plate part 49. Then, the terminal part 50 for coil connection is made in a tubular form, 
enabling a lead wire 52 extending from the coil to be passed and also enabling the lead 
wire 52 to be fuse-connected to the tip. 
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